This study develops a hybrid multiple criteria decision making (MCDM) model to select program projects for nonprofit TV stations on the basis of managers' perceptions. By the concept of balanced scorecard (BSC) and corporate social responsibility (CSR), we collect criteria for selecting the best program project. Fuzzy Delphi method, which can lead to better criteria selection, is used to modify criteria. Next, considering the interdependence among the selection criteria, analytic network process (ANP) is then used to obtain the weights of them. To avoid calculation and additional pairwise comparisons of ANP, technique for order preference by similarity to ideal solution (TOPSIS) is used to rank the alternatives. A case study is presented to demonstrate the applicability of the proposed model.
Introduction
Selecting new program projects plays an important role for TV stations. That is because the rating would be influenced by TV programs. The amount and fees of advertising obtained by TV stations would be affected by the rating. The TV stations depend largely on advertising to maintain their operation [1] . Based on Taiwan's TV digitalization policy, there are the dramatic increases in the number of TV programs. Moreover, most people watch TV programs on a daily basis. They now have a great many more TV programs to choose [2] . Hence, selecting the best program project to keep the audiences staying on plays an important role for TV stations. BSC proposed by Kaplan and Norton [3] is widely applied to evaluate business performance. BSC that links financial and nonfinancial, tangible and intangible, and inward and outward factors can provide an integrated and comprehensive viewpoint for decision makers to select the best project.
The purpose of nonprofit organizations is to contribute to and create social value, unlike for-profit organizations whose primary goal is generating economic value. Nonprofit organizations try to support and sustain communities and advance a particular mission through public services and charitable activities. As to media industry, commercial TV stations aim at pleasing audiences to increase audience rating and make a profit. Different from commercial TV stations, nonprofit TV stations are not focused on pursuing for earnings. Their missions are not relied on profit reasons. For nonprofit TV stations, missions are social demands. They obtain resources from the society so that they are able to achieve the missions. They provide access to and participation in public life. Nonprofit TV stations can be instrumental in promoting access to education and culture and developing knowledge. That is the reason why we also add the concept of CSR to select program projects. CSR is defined as a "voluntary corporate commitment to exceed the explicit and implicit obligations imposed on a firm by society's expectations of conventional corporate behavior" [4] . Hou and Reber [5] point out that the financial realities of today's media environment require media outlets to satisfy public interests and shareholders' fiscal expectations. Besides, a social responsible behavior should benefit a firm in many ways, such as a good reputation [6] . Lee et al. [7] also point out that, by engaging in CSR activities, companies obtain a wide range of business benefits. This paper combines the concept of BSC and CSR to collect the criteria for TV program projects selection. The fuzzy Delphi method which creates more effective criteria selection is used to modify criteria.
BSC acknowledges the presence of dynamic relationships among the perspectives, which means that the importance of one perspective cannot be determined without knowing the effects of the relationships between it and other perspectives [8] . In other words, the perspectives and criteria of BSC are interrelated. ANP produces more accurate weighting of criteria, since it enables consideration of the dependence among factors in decision-making problems. Unfortunately, ANP requires many pairwise comparisons depending on the number and interdependence of factors and alternatives. This disadvantage of ANP is eliminated via the use of TOPSIS. Thus, the selection process is shortened [9] . By combining fuzzy Delphi method, ANP, and TOPSIS, the system presented in this study can make better TV program projects selection decisions within a shorter time, which distinguishes this study from others in the literature.
Theoretical Background

TV Program Projects Selection by MCDM.
Investigating previous researches about TV program projects selection, Liao et al. [1] combine BSC with analytic hierarchy process (AHP) to help Taiwanese TV station managers to select new program projects. Hsu et al. [10] use modified Delphi method and AHP to select the Korean dramas for commercial TV stations. Chang [11] utilizes fuzzy Delphi method and ANP to select program projects for Taiwanese commercial TV stations.
As to hierarchy construction, we combine the concept of BSC and CSR to collect the criteria for TV program projects selection. Then, the fuzzy Delphi method is use to identify the selection criteria. The perspectives and criteria of BSC are interrelated. Besides, the assumption of independence of criteria is not always correct because in real world the criteria are often interdependent [12] . In other words, AHP assumes that there are independent relationships among criteria no longer suitable to select TV program projects. About Chang [11] , the disadvantage of ANP is eliminated via the use of TOPSIS in this paper. By combining fuzzy Delphi method, ANP, and TOPSIS, this study can make better decisions in TV program projects selection.
BSC. BSC is originally developed by Kaplan and
Norton as a performance measurement tool for managers to obtain a quick and comprehensive view of how their businesses were operating. BSC stresses financial and nonfinancial aspects, long-term and short-term strategies, and external and internal business measures. In other words, BSC adds nonfinancial performance measures to traditional financial metrics to provide managers a more "balanced" view of organizational performance [3] . Through BSC, management can not only communicate well with their employees but also control the progress of strategic development in order to improve organizational performance and to increase competitiveness [13] .
BSC contains 4 perspectives including financial, customer, internal business process, and learning and growth. There is a causal relationship among these perspectives. If the learning and growth perspective is improved, then the internal business process perspective will be improved. There is also a positive effect on customer perspective which will have an impact on the financial perspective. The contents of these 4 perspectives are described as follows [3, 14, 15] :
(1) Financial perspective. Setting up a financial goal and the implementation of executing strategy achievements can be shown in this perspective. The measurements include a return on investment, operating costs, cash flows, and so forth.
(2) Customer perspective. Customers are the source of business profits. Hence, satisfying customer needs is the objective pursued by companies. Organizations should use their advantages and resources to show the differences in comparison with their competitors. The key measurements are customer satisfaction, customer acquirement, and customer profitability.
(3) Internal business process perspective. This perspective refers to the internal organizations' operating process which should be followed, the operating strategy plans presented, and the attempts made to accomplish the customers' and shareholders' expectations.
(4) Learning and growth perspective. For sustainable operation, organizations should rely on continual innovation and growth. Learning and growth perspective is to provide the infrastructure for achieving the objectives of the other 3 perspectives and for creating long-term growth and improvement through systems, employees, and organizational procedures. In any case, learning and growth perspective constitutes the essential foundation for success of organization.
BSC is applied extensively in business and industry, government, and nonprofit organizations worldwide to align business activities to the vision and strategy of the company. In this paper, by reviewing literatures about BSC, we collect criteria to select the best TV program project.
CSR.
The enterprises are the organ of society and their management has to consider the impact of business decisions in order to promote the public good and to contribute to society strength and harmony [16] . What we mentioned above is the concept of CSR. Falck and Heblich [4] also define CSR as a "voluntary corporate commitment to exceed the explicit and implicit obligations imposed on a firm by society's expectations of conventional corporate behavior. " CSR is a business approach that considers how company activities impact society. More than economic and financial ones, legal and ethical responsibilities are also taken into account [17] . In other words, CSR that includes not only the business and economic dimensions but also social and environment ones aims to benefit people, communities, and society. Mass media, in their various forms, represent an influential role that actively participates in societal discussions on diverse issues. In other words, mass media have the potential to shape people's thinking and behavior [18] . Additionally, nonprofit TV stations are not only focused on pursuing for earnings. Their missions are not only relied on profit reasons. For nonprofit TV stations, missions also include social demands. As the result, we add the concept of CSR to select the best TV program project. [19] apply a triangular fuzzy number to encompass expert opinions and establish a fuzzy Delphi method. The max and min value of expert opinions are taken as the 2 terminal points of the triangular fuzzy numbers, and the geometric mean is taken as the membership degree of the triangular fuzzy numbers to derive the statistical unbiased effect and avoid the impact of extreme values. Ma et al. [20] argue that the advantage of fuzzy Delphi method is its simplicity. All the expert opinions can be encompassed in one investigation. Hence, this method can create more effective criteria selection. This paper adopts fuzzy Delphi method to identify the selection criteria for TV program projects. The geometric mean of each criterion is used to denote the consensus of the experts' evaluation value of the criteria.
Methodology
Fuzzy Delphi Method. Hsu and Yang
ANP.
ANP is a comprehensive decision-making technique that captures the outcome of dependency between criteria. The advantage of ANP is that not only it is appropriate for both quantitative and qualitative data types, but it also can overcome the problem of interdependence and feedback [21] . AHP serves as a starting point for ANP. Priorities are established in the same way that they are in AHP, by using pairwise comparisons. ANP comprises 4 major steps [22] .
Step 1 (construct hierarchy and structure problem). Structure the problem in a hierarchy of different levels constituting goal, perspective, criteria, and alternatives. The hierarchy, comprising a goal, levels of elements, and connections between the elements, can be determined by decision makers' opinions via brainstorming or other appropriate methods such as literature review.
Step 2 (determine the perspectives and criteria weights). In this step, the decision-making committee makes a series of pairwise comparisons to establish the relative importance of perspectives and criteria. In these comparisons, a 1-9 scale is applied to compare 2 perspectives or criteria according to the interdependency of the perspectives and criteria. The decision makers have to consider such questions as "Which perspective or criteria should be emphasized more?" and "How much more?" The eigenvector of the observable pairwise comparison matrix provides the perspectives and criteria weights at this level, which will be used in the supermatrix. Saaty [23] proposes the consistency ratio (CR) to verify the consistency of the pairwise comparison matrix. If the CR value ≤0.1, the consistency of the pairwise comparison matrix is accepted.
Step 3 (construct and solve the supermatrix). The supermatrix concept is similar to the Markov chain process. The perspectives and criteria weights derived from Step 2 are used to obtain the column of the supermatrix. Finally, the supermatrix is stabilized by multiplying the supermatrix by itself until the supermatrix's row values converge to the same value for each column of the matrix. We call the result the limiting matrix.
Step 4 (select the best alternative). Based on the limiting matrix and weights of alternatives with respect to criteria, we can aggregate the total weight of each alternative. We rank the alternatives according to their priority weights.
ANP is well explored in previous studies. Chang [24] applies ANP and TOPSIS to select new product development (NPD) projects for century-old Taiwanese food firms. In this paper, we use the same approach to a different domain, to select the best TV program project for nonprofit TV stations. However, there are still some other differences. Firstly, nonprofit TV stations are not only focused on pursuing for earnings. Their missions also include social demands. Considering the characteristics of nonprofit TV stations, the concept of CSR is added. In other words, by reviewing studies about BSC and CSR, we collect the selection criteria. Second, fuzzy Delphi method which can create more effective criteria selection is utilized in this paper to modify the criteria. As a result, we can obtain more accurate criteria. Third, the hierarchy of Chang [24] is different from this study. Hsu et al. [25] use decision-making trial and evaluation laboratory (DEMATEL) and ANP to select outsourcing providers. Kabak [26] applies fuzzy DEMATEL-ANP model to select snipers. Shih and Chen [27] present a model for a new product design by a three-stage quality function development (QFD), ANP, and the theory of inventive problem solving (TRIZ). Wang et al. [28] construct a project selection model on the basis of fuzzy Delphi method, interpretive structural modeling (ISM), and ANP. Wu et al. [29] use fuzzy Delphi method, ANP, and TOPSIS to select suppliers. Wu et al. [30] apply fuzzy Delphi method and ANP to select NPD projects. Zareinejad and Javanmard [31] apply ANP, intuitionistic fuzzy set (IFS), and grey relational analysis (GRA) to select third-party reverse logistics providers. They also point out that the unique ability of ANP to analyze the relationships and feedback of factors should not be ignored. Chang [11] utilizes fuzzy Delphi method and ANP to select program projects for Taiwanese commercial TV stations. Chang [32] uses fuzzy Delphi method, ANP, and TOPSIS to help chain cram schools select social media for marketing.
The literature shows that ANP, which is widely applied in decision making, is more accurate and feasible under interdependent situations. The assumption of independence of criteria is not always correct because in real world the criteria are often dependent with each other [12] . Moreover, the perspectives and criteria of BSC are interrelated. ANP appears to be one of the more feasible and accurate solutions for generating the weights of the criteria.
TOPSIS. TOPSIS is proposed by Hwang and Yoon in 1981.
The main idea comes from the concept of the compromise solution to choose the best alternative nearest to the positive ideal solution ( * ) and farthest from the negative ideal solution ( − ) [21, 33] . The computation procedure is presented below.
Step 1. Construct the standardized appraisal matrix
where indicates the alternatives, denotes the selection criteria, and means the alternative under the criterion to be assessed.
Step 2 (construct the weighted standardized appraisal matrix). The weights of selection criteria, = ( 1 , 2 , . . . , ), multiplied by the standardized appraisal matrix may be expressed as
2 12 . . . 
Step 3. Identify the positive ideal solution and negative ideal solution:
Step 4. Calculate the Euclidean distance between the positive ideal solution ( * ) and negative ideal solution ( − ) for each alternative:
Step 5. Calculate the relative closeness to the positive ideal solution for each alternative:
An alternative is closer to * and farther from − as * approaches 1.
Step 6 (rank the preference order by * ). According to * , larger index values indicate better performance of the alternatives.
In the literature about TOPSIS, Chang [24] applies ANP and TOPSIS to select NPD projects. Ishizaka et al. [34] select the location of a casino in the Greater London region using the Weighted Sum Method, TOPSIS, and the preference ranking organization method for enrichment evaluation (PROMETHEE). Wu et al. [29] use fuzzy Delphi method, ANP, and TOPSIS to select suppliers. Chang [32] uses fuzzy Delphi method, ANP, and TOPSIS to help chain cram schools select social media for marketing. Although TOPSIS is comprehensible and the computations are uncomplicated, it suffers from the inherent problem of assigning reliable subjective preferences to criteria [35] . Velasquez and Hester [36] also point out that the disadvantage of TOPSIS is that it is difficult to weight. Due to the interdependent criteria, ANP is applied in this paper to generate the weights for the selection criteria. TOPSIS is used to rank the alternatives.
The Implementation of Proposed Model
We employ fuzzy Delphi method, ANP, and TOPSIS in a nonprofit TV station to select the best TV program project. The decision committee includes 2 senior managers of program department to make decisions. There are 3 projects of drama as alternatives. We depict the selection process as follow.
Step 1 (construct hierarchy and structure problem). By interviewing executives and reviewing studies about BSC and CSR, we collect the criteria. Fuzzy Delphi method can create better criteria selection [20] . Thus, we apply the concept of fuzzy Delphi method to revise the criteria. Questionnaires based on Likert 9-point scale, with 1 as most unimportant and 9 as most important, are sent to 48 senior executives in nonprofit TV stations to obtain their opinions about the importance of criteria. In this paper, the geometric mean of each criterion is used to denote the consensus of the experts' evaluation value of the criteria
where = importance rating of the criteria by th experts, while = geometric mean value.
According to the geometric mean value of each criterion, we retain top 12 showing in Table 1 . Based on BSC, the hierarchy is constructed for selecting TV program projects, as shown in Figure 1 . The overall goal of the hierarchy is to select the best TV program project. Level 1 represents the 4 perspectives for selecting the best TV program project (Learning and growth, Internal business process, Customer, and Financial). Each perspective is decomposed into 3 criteria. Level 3 contains 3 alternatives. The 3 alternatives are stories of volunteers in Tzu Chi Foundation. Step 2 (determine the perspectives and criteria weights). In this step, the decision-making committee makes a series of pairwise comparisons to establish the relative importance of perspectives. In these comparisons, a 1-9 scale is applied to compare the 2 perspectives. The pairwise comparison matrix and the development of each perspective priority weight are shown in Tables 2-5 .
According the interdependency of criteria, we apply pairwise comparisons again to establish the criteria relationships within each perspective. The eigenvector of the observable pairwise comparison matrix provides the criteria weights at this level, which will be used in the supermatrix. With respect to Team, for example, a pairwise comparison within the Financial perspective can be shown in Table 6 . According to this way, we can derive every criterion weight to obtain the unweighted supermatrix. The CR of each pairwise comparison is less than 0.1, which means that the reliability of the data is acceptable.
Step 3 (construct and solve the supermatrix). The unweighted supermatrix derived in Step 2 is shown in Table 7 . It is then multiplied by the priority weights from the perspectives illustrated in Tables 2 to 5 . After multiplying the unweighted supermatrix and priority weights from the perspectives, the study obtains the weighted supermatrix as shown in Table 8 .
For example, (0.3218, 0.6190, 0.0592) × 0.3470 = (0.1117, 0.2148, 0.0205). In other words, the weights of the criteria are multiplied by the weight of their own perspective to obtain the weighted supermatrix. Finally, the system solution is derived by multiplying the weighted supermatrix of the model variables by itself, which accounts for variable interaction, until the system's row values converge to the same value for each column of the matrix. The study applies this process to yield the limiting matrix as shown in Table 9 .
Step 4 (construct the standardized and weighted standardized appraisal matrix). The decision-making committee is asked to establish the appraisal matrix by comparing 3 alternatives with respect to each criterion. After the appraisal matrix is generated, (1) is used to obtain the standardized appraisal matrix, as shown in Table 10 . The criteria weights derived from ANP shown in Table 9 are multiplied by the standardized appraisal matrix to obtain the weighted standardized appraisal matrix.
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Step 6 (calculate the Euclidean distance between the positive ideal solution and negative ideal solution for each alternative). The Euclidean distance between the positive ideal solution and negative ideal solution for each alternative can be measured by (4).
Step 7 (calculate the relative closeness to the positive ideal solution for each alternative). * value of each alternative can be obtained by (5) .
Step 8 (rank of alternatives). Based on Table 11 , the best TV program project is selected. It is clear that the ranking for the TV program projects is Alternative 1, Alternative 3, and Alternative 2.
Conclusion and Suggestion
Conclusion.
In this paper, we propose a hybrid TV program projects selection model that integrates fuzzy Delphi method, ANP, and TOPSIS for nonprofit TV stations. By combining fuzzy Delphi method, ANP, and TOPSIS, this study can make better decisions in selecting TV program projects. The methodology contains 4 stages: (1) through interviewing executives and an exhaustive literature review about BSC and CSR to collect the selection criteria, (2) to identify the selection criteria and establish a hierarchy using fuzzy Delphi method, (3) to calculate the importance levels of selection criteria by ANP, and (4) to evaluate alternative solutions by TOPSIS. A case study is conducted to apply the proposed methodology and to guide the case company to select the best TV program project. This selection model will help nonprofit TV stations managers formulate ideal decisions about program projects.
Contribution.
No research article ever selects program projects for nonprofit TV stations by comprehensively qualitative and quantitative analyses of the alternatives. In addition, applying MCDM to select the best TV program project has a great potential since it does not only consider the cost, but also concern numerous aspects of projects. The main contributions of this study are summarized as follows:
(1) The concept of BSC is widely applied for project selection. More than BSC, the concept of CSR is also included to develop a set of selection criteria for TV program projects selection.
(2) Fuzzy Delphi method which can create a better criteria selection is used to revise the criteria. By this way, we can obtain more accurate criteria. The hierarchy would be more tailor-made for the real practice.
(3) To solve the problem of selection criteria interdependency, ANP is used to generate the weights of the criteria. TOPSIS eliminates many procedures that are performed in ANP and enables the system to reach a conclusion in a shorter time.
(4) The hierarchy including 4 perspectives and 12 criteria can help Taiwanese nonprofit TV stations managers to select program projects more effectively.
Limitation and Future
Research. There are several limitations in this study that require further improvement. First, this study is conducted with expert sample groups. A larger sample that brings more explanatory power may have allowed more sophisticated evaluation analysis. Second, we suggest that future research studies incorporate more criteria in order to make more accurate estimates. Third, some criteria could have a qualitative structure or have an uncertain structure which cannot be measured precisely. In such cases, fuzzy numbers can be applied to obtain the evaluation matrix.
Follow-up researchers can analyze this topic with the concept of fuzzy sets. Moreover, the relationship among the criteria of CSR is not identified in this paper. DEMATEL can be applied to solve this question in the future. At last, a new study can focus on using another ranking method, such as VlseKriterijumska Optimizacija I Kompromisno Resenje (VIKOR), and compare that with the results of this paper.
